KEYBOARD DEVICE CAPABLE OF AUTOMATICALLY CHANGING 
FUNCTION OF CERTAIN KEY WITHOUT PRESSING A SPECIFIC 
KEY 



Background nf th<:» I nvRntfnn: 
The present invention relates to a^keyboard device which is 
used for information processing apparatus or the like, and 
particularly to a keyboard device for changing over two functions 
affected by certain keys of a keyboard, or changing over 
validation/invalidation of the Input of certain keys. 

Conventionally, keyboards used for Information processing 
apparatus are required to dispose efficiently necessary keys In a 
limited s^ce, or to prevent miss operation of key inputting. For 
this effect, in certain keyboard devices, a key is eliminated by 
replacing the function of that key with simultaneous press of a 
plurality of another keys, or a same key is used for several 
functions by changing over by a select key. as desol^lbed in an 
unexamined Japanese Utility Model Publication No.SHO 69- 
151328, namely 151328/1984. 

On the other hand, an unexamined Japanese Patent 
Publication No.HEl 04-364012, namely 364012/1992, discloses a 
keyboard device for changing over the key arrangement by a 
switching key, wherein a combined input of a plurality of desired 
key invalidates input f^pm the switching key, and thereafter, even 
when the switching key is pressed In the following Input, the input 
will be cancelled in order to avoid miss input. 

In the prior art mentioned above, the function changeover of 
certain keys Is performed by pressing the switching key, and the 



cancellation of this switching key is also executed by the 
combined Input of a plurality of keys. 

Sunnmarv of tha Inventinn- 

It is tlierefore an object of the present invention to perform 
automatically the function changeover of certain key, valid/invalid 
setting of switching key, prevention of miss input of certain keys, 
or the like, without pressing a specific key. 

Other objects of the present invention will become clear as 
the description proceeds. 

According to an aspect of the present invention, there is 
provided a keyboard device for key inputting by selecting any one 
of two functions affected by certain keys on a keyboard, wherein 
whether J?^nds of a user are present at the home position is 
detected by a sensor, and one of the two functions affected by the 
certain keys Is selected based on the result of the detection by the 
sensor. 

The certain keys may be ten-key section provitled with 
numeric Input function and cursor shift function. 

According to another aspect of the present invention, there 
is provided a keyboard device for key inputting by selecting any 
one of two functions affected by certain keys on a keyboard, 
comprising: a sensor for detecting whether hands of a user are 
present at the home position; a function switching key to select 
one of the two functio^is by pressing a key; a sensor 
validating/Invalidating switch to changeover the 
validation/invajidation of the detection result of the sensor; and 
a control section for selecting the function according to the 
detection result of the sensor when the sensor 
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valldating/mvalidating switch is validated, and by the function 
switching l<ey when the same is invalidated. 

The certain keys may be ten-key section provided with 
numeric Input function and cursor shift function. 

According to yet another aspect of the present invention, 
there is provided a keyboard device fof-key inputting by selecting 
any one of two functions affected by certain keys on a keyboard, 
comprising : a function switching key to changeover the function 
to be selected each time when It is pressed down; a sensor, which 
Is active (ON state) when hands of a user are present at the home 
position and Inactive (OFF state) when they are not at the home 
position; and a control section for monitoring respective events of 
press-d<^ of the function switching key. transitions from ON 
state to OFF state of the sensor and from OFF state to ON state 
of the sensor, and selecting alternatively the two functions, each 
time when one of events occurs. 

The certain keys may be ten-key section provided with 
numeric input function and cursor shift function. 

According to still another aspect of the present invention, 
there is provided a keyboard device, comprising : a first group of 
keys provide on a keyboard; 

a sensor for detecting whether hands of a user are present at the 
home position of this first group of keys; a second group of keys 
provided on this side apposite to the first group of keys taking the 
sensor as border; and a control section for monitoring the 
detection result of the sensor and disabling the input by the 
second group of keys while the sensor detect hands. 
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The second group of keys may include at least one of a 
group of numeric Input keys and a group of cursor shift keys. 

According to further another aspect of the present invention, 
there is provided a keyboard device, comprising : a first group of 
5 keys provide on a keyboard; a left hand sensor for detecting 
whether the left hand of a user Is present at the left hand home 
position of the first group of keys; a right hand sensor for 
detecting whether the right hand of a user is present at the right 
hand home position; a second group of keys provided on this side 
10 left opposite to the first group of keys taking the left hand sensor 
as border; a third group of keys provided on this side right 
opposite to the first group of keys taking the right hand sensor as 
border; a control section for monitoring the detection result of 
the left hand sensor and the right hand sensor and disabling the 
15 input by the second group 'of keys. while the left hand sensor 

detect the hand and disabling the input by the third group of keys 
while the right hand sensor detect the hand. 

The second or third group of keys may be group of 
numeric input keys. 

The second or third group of keys may be group of cursor 
shift keys. 

Qrief Description of tha nrawing^; 
Fig. 1 shows an example of arrangement on the keyboard of 
respective component^ in the first embodiment of the present 
25 invention; 

Fig. 2 is a block diagram showing the composition of the first 
embodiment of the present Invention; 
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Fig. 3 is a flowchart showing the operation of the first 
embodiment of the present invention; 

Fig. 4 shows an example of arrangement on the keyboard of 
respective components in the second embodiment of the present 
Invention: 

Fig. 5 is a block diagram showing the composition of the 
second embodiment of the present invention; 

Fig. 6 is a flowchart showing the operation of the second 
embodiment of the present Invention; and 

Fig. 7 shows the composition of the third embodiment of the 
present invention. 

Petailftd npscrintion of the Pr^f^rro^ F mhnH.m f^nTr 
Re^^rlng now to Figs. 1 through 3. description will be made 
as regards a keyboard device according to a first embodiment of 
15 the present invention. 

Fig. 1 shows an example of arrangement of each component 
on a keyboard according to the first embodiment of the present 
Invention. In this embodiment, a ten key section 2 is supposed to 
have two functions of group of numeric Input keys and group of 
cursor shift keys, and the operation to validate one of these 
functions and Invalidate the other function will be described. 

tn Fig. 1 . a sensor 1 Is disposed at a position in contact with 
or covered by the left hand when the left hand Is put on the home 
position (home posltlife is a state where the left Index rests on the 
key IFJ and the right index on the key [JJ during the key Input), 
detects a human hand on the sensor by. for instance, detecting 
Infrared light, and changes to ON state upon its detection. Here, 
this sensor may well be any sensor provided that it detect the 
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contact of the hand with the sensor or the proximity of the hand 
around the sensor, and it may be another sensor, for example, a 
contact sensor put ON upon detection of the hand, or a 
temperature detection sensor or the like, put ON upon detection of 
a predetermined ambient temperature. 

A ten l<ey section is equivalent to a ten key section Including 
keyboard for personal computer or the like, and the key 
signification changes according to the state of "NumLock". Here, 
it shall be described as group of numeric input keys if 
"NumLocked", or as group of cursor shift keys if "non" 
"Numlocked", however it may well be inverted. 

The sensor validation/invalidation switch 3 is a switch to 
select tfyS/use of the output from the sensor 1 or the use of 
"NumLock" key (not shown) on the keyboard to change the state 
of -NumLock- of the ten key section 2. When the "sensor is valid", 
the state of -NumLock- of the ten key section 2 de^^nds only on 
the output of the sensor 1 . and when the -sensor is not valid", the 
state of -NumLock" will change only by pressing down the 
"NumLock" key (not shown) on the keyboard. 

The status display section 4 indicates the state of 
"NumLock" of the ten key section 2 for informing the user of the 
actual state by. for example, turning on when "NumLocked". and 
blinking when -not Numlocked" or by other states. 

Fig. 2 is a block dfegram showing the composition of the first 
embodiment of the present invention. 

The microcomputer 6 judges the actual state of "NumLock" 
of the ten key section 2 from the whole keys 6. the sensor 1 and 
the sensor validation/invalidation switch 3 to indicate it on the 
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status display section 4, and also, converts according to the state 
of "NumLock" with its inner key code table, and transmits the key 
code to the motherboard. Now, if a key other than the ten key 
section 2 is input, the function of respective keys rests invariable 
5 independent of the state of the sensor 1 or the NumLock key (not 
shown) and the function is completely^ldentical to a convention 
keyboard. Here, It will be described supposing that the sensor 
validation/invalidation switch 3 is not valid when it is connected to 
the GRD (ground) side, and valid when It Is connected to the 
10 voltage Vcc side. 

Next, the operation of the first embodiment of the present 
invention will be described in detail referring to Fig. 3. Fig. 3 is 
a flow-c|r^rt showing the operation of the first embodiment of the 
present invention. 
15 First, when the power supply of the keyboard is turned on. 

the microcomputer 6 Initializes the state of "NumLock" of the ten 
key section 2 to "not NumLocked" state (step SI). 

Given the "not NumLocked" state, the microcomputer 6 
informs the user of the "not NumLocked" state, namely, that the 
20 ten-key section 2 can be used as group of cursor shift keys, by 
blinking the status display section 4 (step S2). 

Next, the microcomputer 6 detects if the sensor 
validation/invalidation switch 3 Is connected to the voltage Vcc 
side (valid) or Is eonnfected to the GRD side (not valid) (step S3). 
i5 According to the detection result of the step S3, tf the sensor 

validation/invalidation switch 3 Is valid, the microcomputer 6 
detects if the output of the sensor 1 Is ON or OFF (step S4). 
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Upon the detection result of the step S4. if the output of the 
sensor 1 is ON. namely if the hand is in contact with the sensor or 
in the proximity of the sensor, the microcomputer 6 judged that the 
state is "not NumLocked". This is the state where the key Is 
operated with the left hand on the home position (step S5). 

Upon the detection result of the s^fep S4. If the output of the 
sensor 1 Is OFF. namely If the left hand Is displaced beyond the 
detection range by the sensor 1 . the microcomputer 6 judged that 
the state Is "NumLocked". (step S6). 

In the step S3, if the sensor validation/invalidation switch 3 
is not valid, the microcomputer 6 detects If the "NumLock" key (not 
shown) on the keyboard is pressed down (step S7) and judged 
that the»ate is "NumLocked" if it is pressed down. Thereafter, 
while the sensor validation/Invalidation switch 3 is not valid, two 
states of "not NumLocked"' and "NiimLocked" are to be Inverted 
alternatively (step S8). 

After -NO" of the steps S5. S6. S7 and S8. the^ 
microcomputer 6 indicates the state of "NumLock" In the 
respective step on the status display section 4. For example, in 
the step S5. as the state Is "not NumLocked". the status display 
section 4 blinks, while In the step 6. as the state Is "NumLocked". 
the status display section 4 will be turned on. to Inform the user 
of the present state (step S9). 

Next, the microcomputer 6 detects if a key other than 
NumLock key (not shown) on the keyboard is pressed, and 
proceeds to the step S11 if it is pressed, and returns to the step 
S3 if it is not pressed. Here, it is detected if a key other than 
NumLock key is pressed, because it is unnecessary to transmit 
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the key code to the motherboard, even if NumLock key is pressed 
(step S10). 

In the step S10, if a key other than NumLock key is pressed, 
the microcomputer 6 detects, uninterruptedlyi if a key of the ten 
5 key section 2 is pressed (step S11). 

Then, upon the detection of the depression of a key of the 
ten key section 2, the microcomputer 6 judges if the state of 
"NumLock" of the ten key section 2 is "NumLocked" state or "not 
NumLocked" state according to one of states of the steps S5 to 
10 Sa, and proceeds to the next step S14 or step S15 (step SI 2). 

In the step S11, if a key of the ten key section 2 is not 
pressed, namely, a key other than the one of the ten key section 
2 is pref^jad, the microcomputer 6 outputs the key code 
corresponding to this pressed key to the motherboard, 
15 independent of the state of "NumLock" (step S13). 

In the step S12, if the state is "NumLocked", the 
microcomputer 6 performs the conversion according to the 
"NumLocked" state with its Inner key code table, and transmits the 
key code as numeric input key to the motherboard (step Si 4), 
20 In the step SI 2, if the state is "not NumLocked", the 

microcomputer 6 performs the conversion according to the "not 
NumLocked" state with its inner key code table, and transmits the 
key code as cursor shift key to the motherboard (step S15), 

After the state S^O, S13. S14 or S15, it returns to the step 
25 S3, to repeat the operation mentioned above. 

As described hereinbefore, according to this embodiment, It 
is possible to change over the ten key section 2 automatically to 
one of group of numeric input keys or group of cursor shift keys 
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according to the output ON/OFF of the sensor 1 for detecting the 
presence of user's left hand. 

Note that, in the embodiment, the sensor 
validation/invalidation switch 3 and NumLock key may both be 
eliminated, and the changeover of two functions may well be 
performed always by the sensor 1. 

Next, a second embodiment of the present invention will be 
described referring to drawings. Fig. 4 shows an example of 
arrangement of each component on a keyboard according to the 
second embodiment of the present invention and Fig. 5 is a block 
diagram showing the composition of the second embodiment of 
the present invention. 

In Jji^ first embodiment of the present invention mentioned 
above, when the sensor validation/Invalidation switch is not valid, 
the state of "NumLock" changes only by pressing down the 
"NumLock" key, and when the sensor validation/invalidation 
switch Is valid, the state of "NumLock" changes only by the output 
of the sensor. 

As shown in Fig. 4 and Fig. 5, in the second embodiment of 
the present invention, the sensor validation/invalidation switch 3 
is eliminated from the composition of the first embodiment of the 
present invention, as shown In Fig. 4 and Fig. 5. Also, it is 
different in that the state of "NumLock" can be changed either by 
the output of the sens<yr.1 or by pressing down the "NumLock" key. 
In other words, the state of "NumLock" can be changed 
alternatively by the occurrence of respective event of sensor ON, 
sensor OFF and "NumLock" key pressed down. 
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The operation of this second embodiment of the present 
invention will be described in detail referring to Fig. 6. Compared 
to Fig. 3, flow-chart showing the operation of the first embodiment 
of the present invention, steps S3 to S8 of Fig. 3 are replaced with 
steps S16 and S17, so steps S16. S.17 will be described below. 

The microcomputer 6 detects the occurrence of either of 
events Including ON state -> OFF state of the sensor, OFF state 
-> ON state of the sensor, by means of a signal from the sensor 1 
and "NumLock" key. 

If the occurrence of one of events is detected in the step S6, 
"NumLock" state will be changed. For example, if the state before 
the occurrence of event is "not NumLocked". It is changed to 
"NumLop'lj^d" state, and if the state before the occurrence of 
event is "NumLocked", it is changed to "not NumLocked" state 
(step S17). 

If none of event has occurred In this step 16, it proceeds to 
the step S10. 

As described hereinbefore, In this embodiment of the 
present invention, as the sensor validation/invalidation switch 3 
is eliminated, the state of "NumLock" can be changed 
alternatively at each occurrence of any one event, by monitoring 
always the occurrence of respective events including ON state -> 
OFF state of the sensor, OFF state -> On state of the sensor , or 
depression of "Numfcock" key. 

In the first or second embodiment of the present invention 
described hereinbefore, the ten key section is provided with two 
functions of numeric input and cursor shift, that are changed over 
according to the sensor output; however, it is obvious that the 
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present invention is not limited to this, but can be applied to a 
group of key liaving other functions. Also, it may well be applied 
to a single key provided with two functions, in place of a group of 
keys such as ten key section. 

Next, a third embodiment of the present Invention will be 
described referring to drawings. Fig. 2^ is a diagram showing the 
composition of the third embodiment of the present Invention, and 
in this example, keys are arranged in a portion that is usually used 
as palm rest. 

In Fig. 7, a sensor 1L and a sensor 1R are disposed at the 
position to be in contact with or covered by the left hand or he right 
hand respectively, when both hands are put on the home position, 
and sfm>J^ly to the first or second embodiment of the present 
invention, these sensors detect the human hand over the sensor 
by detecting infrared beam and turn ON upon the detection. 

A group of dedicated numeric input keys 7 an^^ a group of 
dedicated cursor shift keys 8 are disposed by dividing separately 
a group of numeric input keys and a group of cursor shift keys 
provided with the ten key section of Fig. 1 or Fig. 4. 

A microcomputer not shown Inside the keyboard device 
makes the sensor 1L correspond to the group of dedicated 
numeric input keys 7 and the sensor 1 R to the group of dedicated 
cursor shift keys 8 respectively, and controls to cancel the group 
of dedicated numerld"Tnput keys 7 when the sensor 1L is On and 
to cancel the group of dedicated cursor shift keys 8 when the 
sensor 1 R is ON. 

Now, the operation of the third embodiment of the present 
invention will be described referring to Fig. 7. 
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First, when the user puts their hands on the home position, 
the sensor 1 L and the sensor 1 R detect respectively the presence 
of left hand and right hand respectively and turn ON. 

The microcomputer in the keyboard device cancels the group 
of dedicated numeric Input keys 7 when the sensor 1L Is On and. 
cancels the group of dedicated cursor shift keys 8 when the 
sensor 1R is ON. Consequently, the group of dedicated numeric 
input keys 7 and the group of dedicated cursor shift keys 8 are 
both cancelled, whereby, the key input will not be performed event 
when the group of dedicated numeric Input keys 7 or the group of 
dedicated cursor shift keys 8 are pressed by mistake, during 
other key input. 

Ne}fj^r/\i It is desired to operate the group of dedicated cursor 
shift keys 8. the right hand is detached from the home position, to 
turn OFF the sensor 1 R. The microcomputer detects that the 
sensor 1R is turned OFF. and validates the corres{^<^nding group 
of dedicated cursor shift keys 8. Then, in this state, if the group 
of dedicated cursor shift keys 8 is operated, their input is taken 
as valid, and the microcomputer outputs a key code as key for 
cursor shift to the motherboard. 

If the group of dedicated numeric Input keys 7 is to be 
operated, the left hand Is detached from the home position, to turn 
OFF the sensor 1 L. The microcomputer detects that the sensor 1 L 
is turned OFF. and vaThdates the corresponding group of 
dedicated numeric Input keys 7. Then, in this state, if the group 
of dedicated numeric input keys 7 is operated, their input is taken 
as valid, and the microcomputer outputs a key code as key for 
numeric input to the motherboard. Here, the group of dedicated 
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numeric input l<eys 7 may be operated by the right hand, provided 
that the left hand is out of the home position. 

As described hereinbefore, according to this embodiment, 
keys can be arranged in a portion that is usualhy used as palm rest 
and where, conventionally, keys were not arranged in order to 
avoid miss input by accidental press by the hand, because a key 
or a group of keys arranged in this side of the sensor is invalidated 
when a hand is in the proximity of the sensor. 

In the third embodiment of the present invention described 
hereinbefore, it is controlled to validate or invalidate, the group of 
dedicated numeric input keys 7 or the group of dedicated cursor 
shift keys 8. respectively by the output of the sensor 1L for left 
hand detrip^tion or the sensor 1 R for right hand detection; however, 
it is obvious that the present Invention is not limited to this, but 
can be applied to a group of key having other functions and, also, 
it may well be applied to a single key in place of a ^r^oup of keys. 

Besides, the only one sensor for left hand detection or right 
hand detection may be provided, and in can be controlled to 
validate or invalidate, the group of keys arranged this side of the 
sensor, making them correspond to this single key. 

The first effect of the present invention is that the user is not 
obliged to press the switching key, thereby saving one trouble, as 
the function of certain keys or a group of keys, by detecting the 
presence of hands at't=he home position on the keyboard. 

The second effect of the present invention is that keys can 
be arranged In a portion that is usually used as palm rest and 
where, conventionally, keys were not arranged in order to avoid 
miss input by accidental press by the hand, because a key or a 
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group of keys arranged In this side of the sensor is invalidated 
when a hand is in the proximity of the sensor. 



